a b s t r a c t
The novel technology of induced neuronal cells (iN cells) is promising for translational neuroscience, as it allows the conversion of human fibroblasts into cells with postmitotic neuronal traits. However, a major technical barrier is the low conversion rate. To overcome this problem, we optimized the conversion media. Using our improved formulation, we studied how major mental illness-associated chromosomal abnormalities may impact the characteristics of iN cells. We demonstrated that our new iN cell culture protocol enabled us to obtain more precise measurement of neuronal cellular phenotypes than previous iN cell methods. Thus, this iN cell culture provides a platform to efficiently obtain possible cellular phenotypes caused by genetic differences, which can be more thoroughly studied in research using other human cell models such as induced pluripotent stem cells.
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The difficulty of accessing the brain is a major barrier to studying mechanisms involved in brain disorders associated with cell pathology/dysfunction (Dolmetsch and Geschwind, 2011; Pasca et al., 2011) . Various techniques have been developed in an attempt to overcome this limitation, however induced pluripotent stem (iPS) cells require months to prepare, while olfactory cells are not central nervous system cells (Brennand and Gage, 2011; Brennand et al., 2013; Gamo and Sawa, 2014; Horiuchi et al., 2013 neuronal traits, is particularly promising for translational neuroscience (Kano et al., 2015; Vierbuchen et al., 2010; Yang et al., 2011 ). However, a major technical barrier that has limited the utility of iN cells is their low conversion rate (Ladewig et al., 2012) .
To overcome this problem, we have optimized a recipe for the conversion media. iPS cell studies have showed that epigenetic modifiers act on chromatin state to facilitate reprogramming (Hochedlinger and Plath, 2009; Huangfu et al., 2008) . Thus, we compared the effect of epigenetic modifiers on the direct conversion of adult fibroblasts to neurons. The epigenetic modifiers assessed in our study were: valproic acid (VPA), pan-HDAC inhibitor [Trichostatin A (TSA)], and DNA methylation inhibitor [5-azacytidine (5AZA)] (Graff and Tsai, 2013; Huangfu et al., 2008) . We first examined the effects of VPA, TSA, and 5AZA individually on the conversion of control fibroblasts (demographic information shown in Table 1 ).
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